Superoxide dismutase entrapped-liposomes restore the impaired endothelium-dependent relaxation of resistance arteries in experimental diabetes.
Diabetes is associated with impaired endothelium-dependent relaxation. We questioned whether administration of superoxide dismutase (superoxide: superoxide oxidoreductase, EC 1.15.1.1) entrapped in long-circulating liposomes improves the vascular reactivity of the resistance arteries. Using the myograph technique, the vasodilation in response to acetylcholine was measured in mesenteric resistance arteries isolated from diabetic or normal hamsters treated for 3 days with superoxide dismutase entrapped in liposomes, with the same concentrations of free superoxide dismutase and plain liposomes, or untreated. Superoxide dismutase activity and nitric oxide (NO) levels were assayed by spectrophotometry, superoxide dismutase levels by Western blot and the role of N(pi)-nitro-L-arginine ethylester (L-NAME) on vasodilation by the myograph technique. Our data revealed that: (i) superoxide dismutase entrapped in liposomes restored to a great extent the endothelium-dependent relaxation of diabetic hamster resistance arteries; (ii) in superoxide dismutase entrapped in liposomes-treated diabetic animals, the activity and the level of superoxide dismutase in arterial homogenates as well as the serum nitrite levels were significantly higher than those in untreated hamsters or hamsters treated with free superoxide dismutase and plain liposomes: (iii) L-NAME inhibited the response of arteries to acetylcholine in superoxide dismutase entrapped in liposomes-treated diabetic hamsters. These results suggest that superoxide dismutase entrapped in liposomes is effective in scavenging superoxide anions, increases nitric oxide bioactivity and improves the vasorelaxation of resistance arteries in diabetic hamsters.